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BACKGROUND 

1. Field 

Disclosed herein is a process for producing a solution of a gas in a liquid in which the gas is 
soluble, the solution having a predetermined concentration up to saturation, and to apparatus 
therefor. 

2. Description of Related Art 

Dissolution of a gas in a liquid is generally called absorption and may take place in several 
know^n and common ways. The absorption can be performed in a tower, a so-called 
absorption tower, in which the gas flows in counterflow relation to a circulating liquid. It can 
also be performed by means of a liquid jet pump, the absorption taking place in the minute 
droplets formed in the jet of liquid. Several other techniques can also be employed, mostly in 
counterflow, so that the largest possible contact surface between gas and liquid is provided 
for the absorption. 

Common to the known methods to accomplish absorption and to the existing absorption 
apparatus is their requirement for more or less continuous manual monitoring. These methods 
also require a system of components which may be large or complicated. This is undesirable 
if the process is to form part of a complex process, having regard to its effectiveness, space 
requirements, safety aspects, operational requirements and economy. It is often necessary to 
be able to perform the absorption within a wide interval of flow rates and to be able to select 
the concentration of the solution that is produced. It may also be necessary that the gas be 
almost completely absorbed by the liquid, so that there will be no need to take care of the 
sometimes poisonous or environmentally dangerous gas. Moreover, small dimensions may be 
called for to save space or in view of the materials used. 

SUMMARY 

Disclosed herein is a process and suitable apparatus for performing a controlled gas-liquid 
absorption without extensive monitoring of the process and at the same time essentially 
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avoiding the disadvantages mentioned above. 

In accordance with a particular embodiment, the gas and the liquid are brought together under 
controlled supply in a proportion corresponding to the predetermined concentration of the 
solution. The gas and the liquid are caused to fonm a stream passing through a common 
conduit. The gas and the liquid are caused to intermix under the action of gravity and the 
intermixing is repeated before there is time for the gas and the liquid to separate, so that the 
gas is substantially absorbed in the liquid, forming a gas-liquid solution of the predetermined 
concentration. 

Preferably, the process is carried out such the stream is brought into turbulence for 
intensifying the intermixing of the gas and the liquid. Suitably, the mixing is carried out at a 
pressure above the atmospheric pressure. 

The process disclosed herein is generally useful for any combination of gas and liquid, 
especially combinations in respect of which performing the absorption is complicated, such 
as when the solubility is low. However, the process is peirticularly suited for absorption of 
chlorine gas in water if what is required is a chlorine gas solution whose concentration is to 
be chosen within a wide range and which has a vsdde range of flow rates and where small 
dimensions of the apparatus is more or less a must in view of problems related to materials 
and environment concerns. 

In a particular embodiment the appeiratus described herein comprises a conduit including a 
continuous tubular coil formed with a plurality of upwardly and downwardly directed 

sections. Suitably, elements generating turbulence are disposed within the tubular coil, and 
preferably a pressure-sustaining valve is provided to maintain a predetermined overpressure 
in the conduit. At least the tubular coil is preferably installed in a protective pressure-proof 
enclosure. The tubular coil may suitably be provided with packing bodies and/or folds for 
intensifying the intermixing of the gas and the liquid. Suitably, the tubular coil is shaped as a 
horizontal helix of a length that may vary in accordance with the absorption process to be 
performed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The process and apparatus will now be described in greater detail with reference to the 
accompanying drawing, which illustrates but does not limit the principle of a preferred 
apparatus for performing the absorption. 



DETAILED DESCRIPTION OF SPECIFIC EMBODIMENT 



Absorption of a gas in a liquid takes place through a controlled supply of gas, such as 
chlorine gas, to a conduit A and of liquid, such as water, to a conduit B in a conduit system. 
During the course of the absorption, a constant proportion between the gas flow rate and the 
liquid flow rate can be maintained in the system by means of a restrictor device 2 for the gas 
and a restrictor device 4 for the liquid. Pressures can be measured in the system by means of 
a number of pressure indicators (PI), and the flow rates can be measured by means of a 
number of flow indicators (Fl) in the conduits. The streams of gas and liquid meet, 
whereupon dispersive admixing of the gas with the liquid takes place and the liquid is caused 
to proceed in the system under a certain overpressure through a continuous tubular coil 5 
formed with a plurality of upwardly and dovrawardly extending tubular parts, which form a 
horizontal helix or a similarly shaped structure. As the gas and the liquid proceed through the 
turns of the coil 5, they are repeatedly mixed so that a favourable contact area between the 
gas and the liquid is constantly maintained. To intensify the intermixing, the tubular coil 5 
suitably is provided with elements, not shown in the drawing, such as folds, for causing 
turbulence in the flowing stream and thereby making the absorption more efficient. The 
number of turns of the tubular coil 5 may also be varied to optimize the absorption. 
Moreover, the tubular coil 5 may be provided with packing bodies, which favour the 
absorption so that a shorter tubular coil 5 can be used. An overpressure (P4) is maintained in 
the apparatus by means of a pressure-sustaining valve 6 to speed up the process. The gas- 
liquid mixture exits the conduit system through a connector C. 

For safety reasons, it may be important to prevent reverse flow in the gas conduit A and in 
the liquid conduit B. To that end, ordinary check valves are not adequate, and it is preferred 
to monitor the pressures in these conduits. The condition to satisfy is that the pressures 
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P1>P2>P3, and if that condition is not satisfied, the valves 1 and 3 are automatically closed 
to prevent reverse flow. It is also possible to monitor and control the flow rates qi and qz to 
prevent reverse flow. 

The process and apparatus disclosed herein provides a number of important advantages in 
comparison with prior art processes. These advantages may be summarised as follows. 

■ The absorption is effective within a wide range of flow rates because the intermixing 
of gas and liquid takes place only with the aid of gravity and is repeated for each tum 
of the coil, as contrasted with, for example, a static mixer or similar apparatus, where 
adequate turbulence is obtained only within a narrow range of flow rates. 

■ The absorption can be made more efficient by means of folds or packing bodies in the 
tubular coil, which permit increased turbulence and improved contact between the gas 
and the liquid. 

■ The absorption can also be speeded up by placing the system under a suitable 
predetermined overpressure. The expensive materials which are often required in 
corrosive environments, such eis chlorine, call for a compact material-saving unit. 

■ There is no need for separate disposal of gas, because the liquid flow rate is adjusted 
for dissolution of the gas. 

■ When chlorine is processed, the system contains less chlorine than is otherwise 
possible, and thus less chlorinated water has to be processed. As a result, there is less 
danger of leakage and, accordingly, an improved environment and an improved 
personal safety. 

■ There is no need for a circulating quantity of liquid, that is, there is only a "single" 
flow path. 

■ A compact construction is possible, which permits the tubular coil and, possibly, the 
entire system to be housed in a pressure-proof enclosure if particularly stringent 
demands with respect to environment and safety have to be met. 
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■ The apparatus is believed to be less costly than existing systems, because its 
components £ind/or parts can have small dimensions. 

The invention having been described by reference to certain specific embodiments, it will be 
recognized that the specific embodiments illustrate, and do not limit the scope of the 
appended claims. 
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